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(54) Pressure sensitive adhesive material 

(57) A pressure-sensitive adhesive material com- 
prises a pressure-sensitive adhesive layer comprising 
100 parts by weight of natural rubber and 10 to 120 
parts by weight of styrene-isoprene-styrene block 
copolymer (SIS) having a radiate configuration with a 
styrene content of 10 to 45% by weight. Preferably, the 
pressure- sensitive adhesive layer is free of metals or 
metal compounds. The pressure-sensitive adhesive 
layer may contain 5 to 150 parts by weight of a tackifier 
having an acid value of 1.5 or more. The pressure-sen- 
sitive adhesive material includes (A) a backing-less tape 
having a release liner having on one surface thereof the 
pressure-sensitive adhesive layer and (B) a double- 
coated tape having a backing having respective pres- 
sure-sensitive adhesive layers on surfaces thereof, at 
least one of which is constituted by the pressure-sensi- 
tive adhesive layer of the above-described type. 
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[0001 ] The present invention relates to a pressure-sensitive adhesive material and more particularly to a pressure- 
sensitive adhesive material useful for applications involving immersion in an aqueous liquid such as water, ink or alkali 

s in a state where an adherend is adhered thereto. 

[0002] Sometimes the adherend to which a pressure-sensitive material is adhered is contacted with or immersed 
in aqueous liquids such as water, aqueous solution or aqueous dispersion. For example, in the process of dyeing fabric, 
the fabric is bonded to a stainless steel plate or iron plate with a pressure-sensitive adhesive double-coated tape before 
it can be immersed in an aqueous solution of a dye. Also, in the process of polishing silicon waters, liquid crystal 

w glasses, etc., a pad carrying abrasive slurry called abrasive cloth is used by bonding it to a mechanical surface plate 
with a pressure-sensitive adhesive double-coated tape. In this case, during the polishing, the pressure-sensitive adhe- 
sive layers of the pressure-sensitive adhesive double-coated tape are exposed to an aqueous liquid in which abrasive 
is dispersed. (3) In these applications, the pressure-sensitive adhesive material of the pressure-sensitive adhesive dou- 
ble-coated tape must be peeled off again from the stainless steel plate, iron plate, or mechanical surface plate after use. 

is For this purpose, films made of polyethylene terephthalate (PET) or the like material that has high strength as the back- 
ing and the pressure-sensitive adhesive layer must have cohesion or anchoring power to the backing in the case of the 
pressure-sensitive adhesive double-coated tape. In some cases, a backing-less, pressure-sensitive adhesive tape is 
applied in advance only to a necessary portion of a film such as PET film to transfer a pressure-sensitive adhesive layer 
to the film and the resulting film is used by laminating it on various members. 

20 [0003) In such a pressure-sensttive.adhesive material, use of acrylic pressure-sensitive adhesive as the pressure- 
sensitive adhesive constituting the pressure-sensitive adhesive layer tends to give some cohesion or anchoring power 
to the backing but because of its high water absorption, its cohesion and anchoring power decreases when it is 
immersed in aqueous liquids and the pressure-sensitive adhesive remains on the adherend. In the case of acrylic pres- 
sure-sensitive adhesives, a time-dependent increase in adhesion is disadvantageous to removability. 

25 [0004] In the case where synthetic rubber such as styrene-butadiene-styrene block copolymer (SBS) or the like is 
used as the pressure-sensitive pressure adhesive constituting the pressure-sensitive adhesive layer, adjustment of 
cohesion by the styrene content of the synthetic rubber can give anchoring power to PET or the like with ease. However, 
such a pressure-sensitive adhesive has high elastic modulus so that it cannot gain broader adhesion area at its true 
interface when it is applied, with the result that water invades at the interface during immersion in the aqueous liquid to 

30 thereby decrease its adhesion to the adherend. 

[0005] Furthermore, the natural rubber-based pressure-sensitive adhesives are best in view of low water absorp- 
tion and low time-dependent increase in adhesion. However, natural rubbers have low anchoring powers to PET so that 
adhesion facilitation treatment such as provision of undercoat is needed. However, such means is still insufficient. 
[0006] On the other hand, in some of the above-mentioned applications, presence of metal ions is undesirable. For 

35 example, in the process of polishing silicon wafers, there is the possibility that metals ions such as Mg, Al. Ca. Fe, Hi. 
Cu, Zn, Cr, Zr, Ti, etc. could cause failures in subsequent circuit formation step. Also, in the process of dyeing fabrics, 
metal ions cause agglomeration of dyestuff or pigment, occasionally forming uneven dyeing or precipitation 
[0007] In the case of natural rtibber-based pressure-sensitive adhesives. use is made of Zn, Ca, Mg, Al. S. etc. or 
oxides thereof as a tiller or crosslinking agent to exhibit cohesion. In the above-mentioned applications, the cohesion of 

40 pressure-sensitive adhesive is a very important factor. However, use of metals or metal oxides has the possibility of 
causing problems as explained above. Accordingly, crosslinking with polyisocyanates, crosslinking with phenol resins, 
and crosslinking with peroxides have been studied. The crosslinking with polyisocyanates tends to impart sufficient 
anchoring power to the pressure-sensitive when the backing is made of PET but when it is immersed in water, it under- 
goes hydrolysis, resulting in that the cohesion tends to decrease. The crosslinking with the phenol resin requires high 

45 temperatures and if the pressure-sensitive adhesive is directly to the backing, the backing of film may sometimes be 
deformed. When the pressure-sensitive adhesive coated on a release liner is applied to a backing to transfer the adhe- 
sive, the pressure-sensitive adhesive has low anchoring power to the backing and no desirable resutt can be obtained. 
Further, to effect reaction at low temperatures, it is necessary to use complexes of phenol resins with Mg, Ca. etc. How- 
ever, these cannot be used in applications where metal ions are undesirable. Use of the crosslinking with peroxides is 

so accompanied by the danger upon production, causes an odor to remain in the pressure-sensitive adhesive or the resi- 
due to undergo deterioration per day. 

[0008] Therefore, an object of the present invention is to provide a pressure-sensitive adhesive maieria! that suffi- 
ciently exhibits cohesion of the pressure-sensitive adhesive layer and anchoring power to the backing and that main- 
tains the cohesion and anchoring power when immersed in an aqueous liquid without compounding a metal or metal 
55 compound. 

[0009] With view to achieving the above object, the present inventors have made intensive research and as a result 
they have found that construction of the pressure-sensitive adhesive layer from a pressure-sensitive adhesive compris- 
ing natural rubber and a specified styrene- isoprene-styrene block copolymer (SIS) in a specified ratio not only gives rise 
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to excellent cohesion and anchoring power but also maintains the cohesion and anchoring power when it is contacted 
with or immersed in water in a state where an adherend is attached. The present invention has been accomplished 
based on this discovery. 

[001 0] That is, the present invention provides a pressure-sensitive adhesive material comprising a pressure-sensi- 
tive adhesive layer comprising 1 00 parts by weight of natural rubber and 10 to 1 20 parts by weight of styrene-isoprene- 
styrene block copolymer (SIS) having a radiate configuration with a styrene content of 10 to 45% by weight. 
[001 1 ] In a first aspect, the present invention provides a pressure-sensitive adhesive material comprising a pres- 
sure-sensitive adhesive layer comprising 100 parts by weight of natural rubber and 1 0 to 1 20 parts by weight of styrene- 
isoprene-styrene block copolymer (SIS) having a radiate configuration with a styrene content of 10 to 45% by weight, 
[001 2] Here, the pressure-sensitive adhesive layer is preferably free of metals or metal compounds. 
[0013] The pressure-sensitive adhesive layer may contain a resin having an acid value of 1 .5 or more in an amount 
of 5 to 150 parts by weight as a tackifier. 

[0014] The resin having an acid value of 1 .5 or more as a tackifier may be a maleic anhydride-modified resin. 
[001 5] The pressure-sensitive adhesive material may be a backing-less tape that comprises a release liner and the 
pressure-sensitive adhesive layer on a surface of the release liner. 

[001 6] The pressure-sensitive adhesive material may be a pressure-sensitive adhesive double-coated tape having 
pressure-sensitive adhesive layers on respective surfaces thereof, at least one of which is constituted by the pressure- 
sensitive adhesive layer. 

[001 7] The pressure-sensitive adhesive material may be used in the presence of an aqueous liquid. 
[001 8] In a second aspect, the present invention provides a method for adhesion using a pressure-sensitive adhe- 
sive material, comprising applying the abovejoressure-sensitive material in the presence of an aqueous liquid. 
[001 9] Another object of the present invention is to provide an adhesive preparation used by applying in oral cavity 
that is of a form such that it can be used effectively in view of easy handling in the field of therapy. 
[0020] The natural rubber is not particularly limited but may be adjusted so as to have a Mooney viscosity of, for 
example, about 10 to about 100 by mastication in a mixing mill. 

[0021] As the styrene-isoprene-styrene block copolymer (hereafter, abbreviated as "SIS"), use is made of a poly- 
mer that has a radiate configuration and comprises 10 to 45% by weight, preferably 15 to 40% by weight of styrene as 
a constituent monomer. Here, the SIS having a radiate configuration is a block copolymer composed of block copolymer 
units coupled with each other through a tri functional or higher coupling agent so as to have a radiate configuration, each 
of the block copolymer units consisting of a polymer block A composed of styrene (polystyrene block) and a polymer 
block B composed of isoprene (pdyisoprene block). As such an SIS. there can be used, for example. KRATON D- 
1320X, trade name for a product by SHELL CHEMICAL INC., "Quintac 3460C". "Quintac 3450*. "Qintac 3430". "Quin- 
tac SL-1 1 7", trade names for products by NIPPON ZEON CO., LTD., and so on. 

[0022] The blending amount of SIS is 10 to 120 parts by weight per 100 parts by weight of the natural rubber. 
[0023] When the pressure-sensitive adhesive layer is formed by blending the natural rubber and the SIS having a 
specified configuration as described above, a sufficient adhesion area can be gained at the interface between the pres- 
sure-sensitive adhesive layer and the adherend due to the tow elasticity of the natural rubber when the pressure-sensi- 
tive adhesive material is applied and at the same time apparent anchoring power to the backing film can be increased 
due to high elastic modulus of SIS. That is. assuming that the anchoring power is defined as power required for peeling 
the pressure-sensitive adhesive layer from the backing film at a predetermined angle, such as 90° peeling adhesive 
strength, the higher the elastic modulus of the pressure-sensitive adhesive layer itself is, the greater is the anchoring 
power is exhibited. Also, in the present invention, as the styrene-isoprene-styrene block copolymer (hereafter, abbrevi- 
ated as "SIS"), the proportion of styrene to the total constituent monomers is set in a specified range and in addition 
SIS has a radiate configuration, so that the cohesion of the pressure-sensitive adhesive layer will not decrease if it is 
immersed in water. Here, SIS having a radiate configuration is a SIS block copolymer that comprises (A) a copolymer 
block composed mainly of styrene (vinyl aromatic compound) and (B) a copolymer block composed mainly of isoprene 
(conjugated diene compound) linked through a tri-functional or more coupling agent 

[0024] In the present invention, conventional or known crossJinWng methods may be used to adjust the cohesion 
and anchoring power of the pressure-sensitive adhesive layer auxiliary as needed. In this case, it is preferred that the 
pressure sensitive adhesive layer contain neither metal nor metal compound by use of Crosslin king agents other than 
metals or metal compounds, such as pofyisocyanate. The pressure-sensitive adhesive material free of metals or metal 
compounds are useful particularly as a pressure-sensitive adhesive material for fixing abrasive cloths for polishing elec- 
tronic components such as silicon wafers or fabric to be dyed. 

[0025] The pressure-sensitive layer in the present invention may contain a tackifier in addition to the natural rubber 
and SIS. As the tackifier, use may be made of conventional tackifiers. for example, terpene phenol resins, rosin-based 
resins, petroleum-based resins, etc. The tackifiers maybe used singly or as mixtures of two or more of them. The usage 
of the tackifier may be selected properly within the range where the pressure-sensitive adhesive property is not deteri- 
orated, for example, in total on the order of 20 to 150 parts by weight per 100 parts by weight of the natural rubber. 
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[0026] In this case, addition of particularly a resin having a high acid value, for example, a resin having an acid 
value of of 1 .5 or more (e.g., about 1 .5 to about 30), preferably about 2 to about 20, in an amount of 5 parts by weight 
or more, preferably 5 to 1 00 parts by weight, per 1 00 parts by weight of natural rubber can impart the pressure-sensitive 
adhesive with high adhesion and further increase anchoring power to the backing film. Such resins include, for exam- 
ple, "Quintone C200L" (maleic anhydride-modified C5 resin; acid value 1 7) trade name for a product by NIPPON ZEON 
CO., LTD., "Quintone D200" (maleic anhydride-modified C5.C9 resin; acid value 1 7) trade name for a product by NIP- 
PON ZEON CO.. LTD., "HILETS R100X" (aliphatic-based hydrocarbon resin; acid value 2.5) trade name for a product 
by MITSUI CHEMICAL CO. LTD., "HILETS R500X" (aliphatic-based hydrocarbon resin; acid value 2) trade name for a 
product by MITSUI CHEMICAL CO. LTD., "Pentaline 4821" (acid value 22.5) trade name for a product by RIKA HER- 
CULES CO., LTD. , etc. The pressure-sensitive adhesive layer in the present invention may further contain conventional 
additives such as antioxidant 

[0027] The pressure-sensitive adhesive material of the present invention includes (A) a backing-less tape that com- 
prises a release liner and the pressure-sensitive adhesive layer on a surface of the release liner and (B) a pressure- 
sensitive adhesive double-coated tape having pressure-sensitive adhesive layers on respective surfaces thereof, at 
least one of which is constituted by the pressure-sensitive adhesive layer. 

[0028] The film thickness of the above pressure-sensitive adhesive layer may be selected from a broad range 
depending on the application, etc. of the pressure-sensitive adhesive tape and usually, its film thickness is about 10 to 
150 urn, preferably 30 to 100 \im. 

[0029] As the release liner in the backing-less tape (A) above, use may be made of conventional release liners that 
can be commonly used in the field of pressure-sensitive adhesive tapes. The backing-less tape (A) can be produced, 
for example, by dissolving or dispersing the components constituting the above-mentioned pressure-sensitive adhesive 
layer (i.e., natural rubber, SIS, and other components) in a solvent such as toluene, coating the solution or dispersion 
on a release liner, drying the coat in an oven with internal air circulation or the like to form a pressure-sensitive adhesive 
layer, and then winding it up. 

[0030] Examples of the backing in the above double-coated tape (B) include those usually used as a backing for 
pressure-sensitive adhesive tapes, for example, plastic films, for example, polyester films such as polyethylene tereph- 
thalate (PET) film, polyolef in films such as polypropylene film, polyvinyl chloride films, polyamide films, etc. The double- 
coated tape (B) can be produced, for example, by directly coating a coating solution containing the components consti- 
tuting the above pressure-sensitive adhesive layer on at least one surface of the backing film, drying the coat to form a 
pressure-sensitive adhesive layer, applying the pressure-sensitive adhesive layer to release liner such as release 
paper, and winding the resulting tape. The double-coated tape (B) may also be produced by coating the above coating 
solution on a release liner such as release paper, drying it to form a pressure-sensitive adhesive layer, and then apply- 
ing the pressure-sensitive adhesive layer to a backing film. Formation of the pressure-sensitive adhesive layer directly 
on the backing film results in higher an anchoring effect. 

[0031] When it is used to conjugate members (adherends) together and the thus formed laminate happens to be 
brought in contact with water, the pressure-sensitive adhesive material of the present invention does not suffer from a 
decrease in cohesion or anchoring power of the pressure sensitive adhesive layer. Therefore, the pressure-sensitive 
adhesive material of the present invention is useful as one for use in the presence of an aqueous liquid particularly 
when it is contacted with aqueous liquid, e g., aqueous solution, aqueous dispersion, etc. such as water, ink. and an 
alkali or immersed in the aqueous liquid. 

[0032] The pressure-sensitive adhesive material of the present invention has high cohesion and anchoring power 
ol the pressure-sensitive adhesive layer to the backing without compounding thereto metals or metal compounds and 
yet maintains its cohesion and anchoring power even when it is immersed in aqueous liquid. 

EXAMPLES 

[0033] Hereinafter, the present invention will be explained in more detail by examples. However, the present inven- 
tion is not limited thereto. Unless otherwise indicated specifically, all parts are by weight. 

Example 1 

[0034] A pressure-sensitive adhesive solution was prepared by dissolving in toiuene 100 parts of natural rubber 
(Mooney viscosity of 75), 30 parts of SIS (manufactured by NIPPON ZEON CO., LTD., trade name: "Quintac 3460C", 
radiate configuration SIS, styrene content of 25% by weight), 40 parts of maleic anhydride-modified C5.C9 resin (NIP- 
PON ZEON CO., LTD., trade name: "Quintone D-200", acid value of 17), 30 parts of a terpene resin (YASUHARA 
CHEMICAL CO., LTD., trade name: "YS Resin Pxl 250". acid value 1 or less), and 1 part of a phenol-based antioxidant 
(OUCHI-SHINKO CO., LTD., trade name: "Nocrack NS-6"). The obtained pressure-sensitive adhesive solution was 
coated on both surfaces of polyethylene terephthalate (PET) film (backing) to a thickness of 35 iim on dry basis and 
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dried in an oven with internal air circulation at 100°C for 3 minutes. Thereafter, this was applied to a release liner to 
obtain a pressure-sensitive adhesive double-coated tape. 

Example 2 * 

[0035] A pressure-sensitive adhesive solution was prepared by dissolving in toluene 100 parts of natural rubber 
(Mooney viscosity of 10), 60 parts of SIS (manufactured by NIPPON 2E0N CO., LTD., trade name: "Quintac SL-1 17", 
radiate configuration SIS, styrene content of 37% by weight), 20 parts of aliphatic hydrocarbon resin (MITSUI CHEMI- 
CAL CO., LTD., trade name: "HI LETS R500", acid value 2), 40 parts of a terpene phenol resin (YASUHARA CHEMICAL 
CO., LTD., trade name: "YS Polystar T115"), S.parts of polyisocyanate (NIPPON POLYURETHANE CO., LTD., trade 
name: "Coronate L"), and 1 part of phenol -based anti-oxidant (OUCHI-SHINKO CO., LTD., trade name: "Nocrack NS- 
6"). The obtained pressure-sensitive adhesive solution was coated on both surfaces of PET film (backing) to a thickness 
of 35 jim on dry basis and dried in an oven with internal air circulation at 100°C for 3 minutes. Thereafter, this was 
applied to a release liner to obtain a pressure-sensitive adhesive double-coated tape. 

Example 3 

[0036] A pressure-sensitive adhesive solution was prepared by dissolving in toluene 100 parts of natural rubber 
(Mooney viscosity of 97), 100 parts of SIS (manufactured by SHELL CHEMICAL INC., trade name: "KRATON D- 
1320X", radiate configuration SISi styrene content: 10% by weight), 60 parts of maleic anhydride-modified C5 resin 
(NIPPON ZEON CO., LTD., trade name: "Quiptone C200L", acid value of 17), 60 parts of a terpene resin (YASUHARA 
CHEMICAL CO.. LTD., trade name: "YS Resin Px1150", acid value 1 or less), 5 parts of polyisocyanate (NIPPON 
POLYURETHANE CO., LTD., trade name: "Coronate L"), and 1 part of phenol-based anti-oxidant (OUCHI-SHINKO 
CO., LTD., trade name: "Nocrack NS-6"). The obtained pressure-sensitive adhesive solution was coated on a release 
liner to a thickness of 35 Jim on dry basis and dried in an oven with internal air circulation at 100°C for 3 minutes. There- 
after, this was applied to a release liner to obtain a backing-less, pressure-sensitive adhesive tape. 

Comparative Example 1 

[0037] A pressure-sensitive adhesive solution was prepared by dissolving in toluene 100 parts of natural rubber 
(Mooney viscosity of 75), 90 parts of a terpene resin (YASUHARA CHEMICAL CO., LTD., trade name: "YS Resin 
Px1250", acid value 1 or less), 5 parts of polyisocyanate (NIPPON POLYURETHANE CO.. LTD., trade name: "Coronate 
L"), and 1 part of a phenol-based anti-oxidant (OUCHI-SHINKO CO., LTD., trade name: "Nocrack NS-6"). The obtained 
pressure-sensitive adhesive solution was coated on both surfaces of polyethylene terephthalate (PET) film (backing) to 
a thickness of 35 jim on dry basis and dried in an oven with internal air circulation at 100°C for 3 minutes. Thereafter, 
this was applied to a release liner to obtain a pressure-sensitive adhesive double-coated tape. 

Comparative Example 2 x 

[0038] A pressure-sensitive adhesive solution was prepared by dissolving in toluene 100 parts of natural rubber 
(Mooney viscosity of 75), 30 parts of SIS (manufactured by JSR CORPORATION, trade name: "JSR5500", linear con- 
figuration SIS, styrene content of 14% by weight), 90 parts of a terpene resin (YASUHARA CHEMICAL CO., LTD., trade 
name: "YS Resin Px1 150". acid value 1 or less), 5 parts of polyisocyanate (NIPPON POLYURETHANE CO.. LTD., trade 
name: "Coronate L"), and 1 part of a phenol-based anti-oxidant (OUCHI-SHINKO CO., LTD.. trade name: "Nocrack NS- 
6"). The obtained pressure-sensitive adhesive solution was coated on both surfaces of polyethylene terephthalate 
(PET) film (backing) to a thickness of 35 jim on dry basis and dried in an oven with internal air circulation at 100°C for 
3 minutes. Thereafter, this was applied to a release liner to obtain a pressure-sensitive adhesive double-coated tape. 

Evaluation Test 

(Initial holding power) 

[0039] #25 PET was backed to each pressure-sensitive adhesive obtained in Examples 1 to 3 and Comparative 
Examples 1 and 2 and a portion of 20 mm long and 1 0 mm wide was sufficiently pressed to a SUS plate so that it could 
adhered. This was aged at 60°C for 30 minutes. The pressure-sensitive adhesive tape was draped and in this state the 
time (minute) for the pressure-sensitive adhesive tape to fall under applying a load of 1 kg vertically at 60°C was meas- 
ured. 
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(Holding power after immersion in warm water) 

[0040] Each pressure-sensitive adhesive tape was pressed onto a SUS plate in the same manner as in the case of 
the measurement of above-mentioned initial holding power and in this state the tape was immersed in warm water at 
s 60°C for 3 days and the falling time (minute) was measured as described above. 

(Initial anchoring power) 

[0041 ] #25 PET was backed to each of the pressure-sensitive double-coated adhesive tapes obtained in Examples 
w 1 and 2 and Comparative Examples 1 and 2 and adhered using a hand roller so that the sized surfaces faced together 
and the tape was cut to a size of 30 mm wide and 100 mm Jong. This was pressed under the conditions of 120°C x 3 
kg/cm 2 x 20 seconds using a heat press and subjected to T-Peel at an elongation speed of 300 mm/minute and peeling 
strength (gf/25 mm) was measured. 

is (Anchoring power after immersion in warm water) 

[0042] Double-coated tapes was applied so that the sized surfaces faced together and heat pressed in the same 
manner as in the case of measurement of the above initial anchoring power and in this state the tape was immersed in 
warm water at 60°C for 3 days and the peeling strength (gf/25 mm) was measured as described above. 

20 

(Metal Content) 

[0043] The quantitative analysis of metal elements (Mg, Al, Ca, Fe, Ni, Cu, Zn, Cr, Zr, and Ti) contained in the pres- 
sure-sensitive adhesive layer in the pressure-sensitive adhesive material in each of Examples and Comparative Exam- 
25 pies was performed by ICP (Inductivity Coupled Plasma) emission spectrochemica! analysis. As a result, it revealed 
that the content of each metal was at a level that caused practically no problem (1 ppm or less). 



Table 1 



30 




Example 1 (part) 


Example 2 (part) 


Example 3 (part) 


Comparative 
Example 1 (part) 


Comparative 
Example 2 (part) 




Natural Rubber 


100 


100 


100 


100 


100 


35 


Mooney viscos- 
ity 


75 


10 


97 


75 


75 




SIS 


30 Quirrtac 
3460C*\ 


eOQuintac SL117 


100 KRATON D- 
1320X 




30 JSR5500 


40 


Styrene content 
(wt%) 


25 


37 


10 




14 




Structure 


Radiate 


Radiate 


Radiate 




Linear 


45 


Maleic anhy- 
dride-modified 
resin 

Acid value 


40 Quintone D- 
200 

17 




60 Quintone C- 
200L 

17 








Aliphatic hydro- 
carbon resin 




20 HILETS R500 








50 


Acid value 




2 










Terpen e resin 


30 YS Resin 
Px1250 




60 YS Resin 
Px1150 


90 YS Resin 
Px1250 


90 YS Resin 
Px1150 




Acid value 


1 or less 




1 or less 


1 or less 


1 or less 


55 


Terpene phenol 
resin 




40 YS Polystar 
T115 
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Table 1 (continued) 







Example 1 (part) 


Example 2 (part) 


Example 3 (part) 


Comparative 
Example 1 (part) 


Comparative 
Example 2 (part) 


5 


Polyisocyanate 




5 Coronate L 


5 Coronate L 


5 Coronate L 


5 Coronate L 




Phenol arrti -oxi- 
dant 


1 Nocrack NS-6 


1 Nocrack NS-6 


1 Nocrack NS-6 


1 Nocrack NS-6 


1 Nocrack NS-6 


10 


Initial holding 
power 


60 minutes or 
more 


60 minutes or 
more 


60 minutes or 
more 


60 minutes or 
more 


60 minutes or 
more 


15 


Holding power 
after immersion 
in warm water 
(60'C,3 days) 


60 minutes or 
more 


60 minutes or 
more 


60 minutes or 
more 


10 minutes 


15 minutes 


Initial anchoring 
power (gf/25mm) 


1100 


900 




600 


750 


20 


Anchoring power 
after warm water 
immersion 
anchoring effect 
(gf/25mm) 


950 


850 




400 


400 



25 Claims 

1. A pressure-sensitive adhesive material comprising a pressure-sensitive adhesive layer comprising 100 parts by 
weight of natural rubber and 10 to 120 parts by weight of styrene-isoprene-styrene block copolymer (SIS) having a 
radiate configuration with a styrene content of 10 to 45% by weight. 

30 

2. The pressure-sensitive adhesive material as claimed in claim 1, wherein the pressure-sensitive adhesive layer is 
free of metals or metal compounds. 

3. The pressure-sensitive adhesive material as claimed in claim 1 or 2, wherein the pressure-sensitive adhesive layer 
35 contains a resin having an acid value of 1 .5 or more in an amount of 5 to 150 parts by weight as a tackifier. 

4. The pressure-sensrtive^adhesive material as claimed in claim 3, wherein the resin having an acid value of 1 .5 or 
more as a tackifier is a maleic anhydride-modified resin. 

40 5. The pressure-sensitive adhesive material as claimed in any of claims 1 to 4, wherein the pressure-sensitive adhe- 
sive material is a backing-less tape that comprises a release liner and the pressure-sensitive adhesive layer on a 
surface of the release liner. 

6. The pressure-sensitive adhesive material as claimed in any of claims 1 to 4, wherein the pressure-sensitive adhe- 
45 sive material is a pressure-sensitive adhesive double-coated tape having pressure-sensitive adhesive layers on 

respective surfaces thereof, at least one of which is constituted by the pressure-sensitive adhesive layer. 

7. The pressure-sensitive adhesive material as claimed in any of claims 1 to 6, the pressure-sensitive adhesive mate- 
rial is used in the presence of an aqueous liquid. 

so 

8. A method for adhesion using a pressure-sensitive adhesive material, comprising applying the pressure-sensitive 
material as claimed in any of claims 1 to 6 in the presence of an aqueous liquid. 



55 



